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Hf0 2 -Y 2 0 3 and La 2 Zr 2 C>7 are candidate thermal/environmental barrier coating materials 
for gas turbine ceramic matrix composite (CMC) combustor liner applications because of their 
relatively low thermal conductivity and high temperature capability. In this paper, thermal 
conductivity and high temperature phase stability of plasma-sprayed coatings and/or hot-pressed 
Hf0 2 -5mol%Y 2 03, Hf0 2 -15mol%Y 2 03 and La 2 Zr 2 C>7 were evaluated at temperatures up to 
1700°C using a steady-state laser heat-flux technique. Sintering behavior of the plasma-sprayed 
coatings was determined by monitoring the thermal conductivity increases during a 20-hour test 
period at various temperatures. Durability and failure mechanisms of the Hf0 2 -Y 2 0 3 and 
La 2 Zr 2 C>7 coatings on mullite/SiC Hexoloy or CMC substrates were investigated at 1650°C under 
thermal gradient cyclic conditions. Coating design and testing issues for the 1650°C 
-thermal/environmental-barrier coating applications will also be discussed, 



Thermal Conductivity and Water Vapor Stability 
of Hf0 2 -Based Ceramic Coating Materials 
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Y 2 0 3 coatings on mullite/SiC hexoloy or CMC substrates 
were investigated at 1650°C under thermal gradient cyclic 
conditions. 
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Temperature Reductions by Ceramic Coatings will Increase for Future 
Advanced Low Emission and High Performance Engine Applications 

— Advances in coatings technology will increase blade, vane and 

combustor temperature capability, help to achieve engine emission, 



0 

o 


</) 


O 

CD 

LU 



CD -■= 
_Q 

a) cd 

CL Q_ 

E 03 
S O 



CO 

0 

>- 


c 

QJ 

CD 


Q) 

■■■ 

O 

mmtm 

a) 




Objectives 


0) 




T3 O 




o in 
SZ CD 



The coating systems include: 
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Thermal conductivity and cyclic durability determined 
by a laser heat-flux technique for the coating systems 
on SiC hexoloy and CMCs 


co 

c 

o 

E 

c 

0 

L. 

■ wmm 
> 
c 

LU 

15 

E 

1 c 
£ ® 

■O Q. 

CD o 

o -E 
c 5 

co > 

> 5 

-U Q 

< CO 

% 05 

P .E 

-C CO 

u o 
<? o 

2 »- 
Q. 0) 

Q. 'C 

^ CO 
X CD 


CO 

0 

I 

I 

CO 


CD 

CO 

CO 






Thermal Conductivity Measurements of Hot-Pressed 

Hf0 2 -Y 2 0 3 Coatings 
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Surface temperature, 



Thermal Conductivity of Hot-Pressed Hf0 2 -Y 2 0 3 

Coatings 

Thermal conductivity decreases with increasing yttria dopant concentration 
Porosity in the hot-pressed Specimens can affect the conductivity 



o 

m 


in 

CN 


o 

(N 


IT) 




o 


£ uio/§ ‘Apsuop po-msnajAj 



^-ui/av ‘XjiAipnpuoo iBuxigqx 


Total dopant concentration, mol% ^otal dopant concentration, mol% 



Thermal Conductivity and Sintering Behavior of 
Plasma-Sprayed Hf0 2 -Y 2 0 3 Coatings Compared with 

other Coating Materials 

Hf0 2 coatings showed low thermal conductivity and excellent high 
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Low Yttria-Hafnia Baseline Showed Severe Cracking and 

Spalling after Testing at 3000°F 
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Water Vapor Stability of Advanced Hf0 2 coatings 

Advanced Hf0 2 coatings showed excellent water vapor stability at high 



BSAS Multicomponent HfO 



Concluding Remarks 
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